Experiments reported here were motivated by studies in both human epilepsy and animal models in which stunted dendritic arbors are observed. Our goal was to determine if chronic network hyperexcitability alters dendritic growth. Experiments were conducted in hippocampal slice cultures obtained from infant mice that express the fluorescent protein YFP in CA1 hippocampal pyramidal cells. Results showed that 4 days of GABAa receptor blockade produced a 40% decrease in basilar dendritic length. When dendritic growth was followed over this 4-day interval, dendrites in untreated slices doubled in length, however dendrites in bicuculline treated cultures failed to grow. These effects were suppressed by APV -suggesting a dependence on NMDA receptor activation. Activation of the transcription factor CREB was also decreased by chronic network hyperexcitability -pointing to possible molecular events underlying the observed suppression of growth. Taken together, our results suggest that chronic hippocampal network hyperexcitability limits dendritic growth.
Introduction
Neuronal activity influences the growth of dendrites during development and such activity-dependent morphological alterations are likely to have important consequences on the ultimate functioning of the central nervous system (Cline, 2001; Wong and Ghosh, 2002; Van and Cline, 2004) . Indeed, dendrites appear to be anatomically plastic (Faherty et al., 2003; Chklovskii et al., 2004; Cooke and Woolley, 2005) and their adaptability is especially prominent during development (Rhin and Claiborne, 1990; Dalva et al., 1994; Lendavi et al., 2000; Hua and Smith, 2004) . Dendritic abnormalities are also associated with developmental brain disorders (Purpura et al., 1982; Armstrong, 2005; Dierssen and Ramakers, 2006) . This is true in epilepsy where a loss of dendritic branches and spines are commonly observed (Ward, 1969; Belichencko et al., 1992; Isokawa et al., 1993; Multani et al., 1994) . Both glutamatergic and GABAergic synaptic transmission have been proposed to play important roles in regulating dendritic growth (Barbin et al., 1993; Rajan and Cline, 1998; Sin et al., 2002; Wayman et al., 2006) . Although little is known about how neuronal activity regulates the formation of hippocampal circuitry, persistent disruptions in the balance of excitatory-inhibitory networks in hippocampus could result in alterations in dendritic growth which would be expected to impact synaptic connectivity and ultimately network operations.
Previous studies in animal models have reported that brief but recurrent seizures in early-life result in a loss of dendritic spines and branches (Jiang et al., 1998; Swann et al., 2000) . Recurrent seizures have also been reported to produce a reduction in the expression of glutamatergic synaptic protein and postsynaptic scaffolding proteins (Swann et al., 2007a) . We have observed similar alterations in synaptic proteins in response to prolonged periods of network hyperexcitability in developing hippocampal slice cultures (Swann et al., 2007b) . Building on these observations, we report here that chronic network hyperexcitability in hippocampal cultures reduces the length and branching complexity of CA1 pyramidal cell dendrites. We also show for the first time, that epileptiform activity prevents normal dendrite growth and that this is an NMDA dependent process. Moreover, a number of laboratories have recently examined the molecular mechanisms that underlie activitydependent growth of dendrites (Redmond et al., 2002; Vaillant et al., 2002; Yu and Malenka, 2003; Van and Cline, 2004; Wayman et al., 2006) . Numerous signaling cascades have been implicated in these processes. One consistent finding is that activation of the transcription factor CREB appears to play a central role in mediating activity-dependent dendritic growth (Wong and Ghosh, 2002; Konur and Ghosh, 2005) . Our results also show that CREB activation is reduced in neurons that have experienced prolonged periods of neuronal hyperexcitability -implicating alterations in an upstream signaling cascade as a possible contributor to the dendritic abnormalities observed.
